Background of the Study, Aims and Objectives: There are very few studies on histological patterns of diabetic nephropathy in our part of country. The aim of this study was to evaluate the renal involvement in patients with Type-2 diabetes mellitus (T2DM), assess the histopathological changes and establish a clinico-pathological correlation. Subjects, Method and Materials: Thirty two Type 2 DM patients with nephropathy, after screening consecutive hundred(100) Type 2 Diabetics admitted to the Medicine Department were evaluated for renal involvement by kidney biopsy and histopathological study. Statistical analysis was done by student's t-test, chi-square and linear regression analysis. Results: Thirty two patients (32) with diabetic nephropathy (20 males and 12 females) formed the study group out of hundred (100) consecutive Type-2 diabetes mellitus patients (58 males and 42 females) admitted to Medicine Department of SCB Medical College Hospital, Cuttack. The frequency of occurrence of clinical diabetic nephropathy was 32%. Most of the patients were having duration of DM of 6-10 years (87.5%). Pedal edema was found in 96.87%, hypertension in 87.5% patients respectively. Regression analysis showed that durations of DM and HbA1c were the two significant risk factors (P < 0.05) for development of nephropathy. Histopathologically, diffuse glomerulosclerosis was the most common form of renal abnormality found in 93.75% followed by nodular glomerulosclerosis in 62.50% with overlap in many patients, membranous nephropathy in 12.5% and focal necrotising glomerulonephritis in 6.25% respectively. There was no statistically significant clinicopathological correlation observed between clinical and biochemical parameters in patients harbouring the two predominant histological types of nephropathy i.e. diffuse and nodular glomerulosclerosis with respect to age, sex, duration of diabetes, body mass index, systolic blood pressure, HbA1c, 24 hour urinary protein, creatinine clearance, serum urea, serum How to cite this paper: Nayak, S., Tripathy, S.K., Das, S., Das, B.P. and Kar, C.R. were found to be strongly associated with development of diabetic nephropathy. Diffuse glomerulosclerosis was the most common form of renal abnormality found in 93.75% followed by nodular glomerulosclerosis in 62.50% of patients.
Introduction
The global burden of DM is enormous with an estimated 366 million people living with DM worldwide (2011) [1] . India accounted for nearly one sixth of global diabetes burden in 2011 with about 62 million of people affected by diabetes which is projected to rise to 101 million by 2030 [1] [2] . Type 2 diabetes mellitus (T2DM) is most prevalent form of DM seen in India and constitute more than 95% of the diabetes population [2] [3] [4] . The chronic hyperglycemia associated with disturbance in fat and protein metabolism, if not treated adequately can lead to long term vascular complications as well as acute metabolic complications, susceptibility to infection and non-alcoholic fatty liver disease [5] [6] [7] [8].
Diabetes related vascular complications can be broadly classified as Microvascular complications which affect retina (Diabetic retinopathy), kidney (Diabetic nephropathy) and the peripheral nerves (Diabetic neuropathy) or macrovascular complications which includes coronary artery disease, cerebrovascular disease and peripheral vascular disease. Premature morbidity and mortality in diabetes occurs due to these complications. Diabetic nephropathy is the leading cause of End Stage Renal Disease (ESRD) worldwide [5] . females with DM duration of 0 -6 years, in 10.7% males and 5.7% females with DM duration of 6 to 13years and in 23% males and 13.6% females with DM duration of ≥14 years [9] . Data presented in Table 1 .
Significant albuminuria or serum creatinine >1.5 mg/dl. of males and 5.3% of females in the first group (DM duration of 0 -6 years), in 18% males and 8.7% females in the second group (DM duration of 6 -13 years) and in 22.5% males and 7.5% of females in the third group (DM duration ≥ 14 [9] . Data presented in Table 2 . A study from Cuttack has revealed DN as the cause of death in 17% and 35% of cases in T2DM patients in 1977 and 1988 respectively [6] . Nephropathy affects 20-30% of T2DM patients according to western studies [10] .
Pioneering epidemiological work done by Indian CKD Registry established under the aegis of Indian Society of Nephrology(ISN) had made pertinent observations that diabetes mellitus is the cause of CKD in 31.2% of patients [11] .
Screening and Early Evaluation of Kidney Disease (SEEK) study reported prevalence of CKD to be 17.4% (urban 25.5% vs rural 9.4%).
Study in Cuttack showed that there was greater degree of insulin resistance and β cell dysfunction and atherosclerosis in diabetics than non-diabetics with chronic kidney disease [12] . Another study from the same institute has revealed that proteinuria is common and more related to glycemic status. Microalbuminuria in Type-2DM patients found to be a marker of generalised vascular endothelial dysfunction in the same study [12] . Indian Council of Medical Research (ICMR) study had revealed nephropathy in 15.4% males and 13.9% of females [13] . 
Aim of the Study
This study was carried out to determine various renal histopathological lesions in Type-2 diabetis mellitus patients with renal dysfunction and to establish clinicpathological correlation.
Materials and Methods
Hundred ( The data were analyzed using SPSS version 18. For continuous variables, data were presented as the mean ± standard deviation or the median with range, and the means were compared using one-way analysis of variance. For categorical variables, the data were presented as counts and percentages, and the differences were analyzed using the Chi-square test.
Results
Thirty two patients (32) with diabetic nephropathy (20 males and 12 females)
formed the study group out of hundred (100) Type-2 diabetes mellitus patients (58 males and 42 females) screened. Thus, the frequency of occurrence of clinical diabetic nephropathy was 32%. Majority of patients were from the age group of 50 -60 years (56.25%).Most of the patients were having duration of diabetes of Histopathological findings: Out of thirty two diabetic nephropathy patients, sixteen cases gave consent for renal biopsy. The histopathological findings were summarised in Table 3 and presented in Figures 1-3. 
Glomerular Lesions
a) Glomerular Obsolescence (global sclerosis): 12(75%) of the patients had biopsy specimen with varying degrees of glomerular obsolescence (global sclerosis). (11.11%) in another patient; and 1 (6.25%) was focal necrotising glomerulonephritis, with partial fibrocellular crescents over 4/26 (15.30%) glomeruli.
Tubular Lesion
Tubules showed focally prominent cytoplasmic vacuolar change. 10 biopsies (62.50%) showed tubular vacuolaton. 14 (87.50%) cases showed tubular atrophy with varying severity. Varying degrees of hyaline and granular casts were ob- 
Interstitial Fibrosis
14 (87.50%) patients had interstitial fibrosis of varying severity with interstitial inflammation.
Vascular Lesion
Arterioles showed intimal thickening in 12 (75%) cases and hyalinosis in 14 (87.50%) of patients.
The difference in the clinical manifestations between between Diffuse Glomerulosclerosis and Nodular Glomerulosclerosis is presented in Table 4 and the biochemical parameters are given in Table 5 . There was no statistical difference in age, duration of diabetes, BMI as well as syostolic and diastolic blood pressures in both the groups. The gender distribution was also comparable.
As presented in Table 5 , the mean HbA1C was more than 9% in both the groups. The creatine clearence was around 30 ml/min and was similar in both the groups. Proteinuria of more than 1500 mg/day was observed in both the groups. Serum cholesterol levels were higher but mean value of LDLc was below 100 mg/dl where as HDLc levels were above 40 mg/dl in both the groups.
Disscussion
Diabetes mellitus is the commonest metabolic disorder and has a high prevalence in India [8] . Diabetic nephropathy is a clinical hall mark of microangiopathy and is the most important single disorder leading to renal failure in adults [4] .
Till date, scanty studies have been conducted regarding the type of nephropathy in T2DM in this part of India, hence this study was conducted to evaluate nephropathy with histopathological changes in T2DM patients.
We found the incidence of diabetic nephropathy to be 32% in hospitalised patients. It has been reported that among 4837 patients with chronic renal failure seen over a period of 10 years, the prevalence of diabetic nephropathy was 30.3%
India [16] . Other studies have shown prevalence of nephropathy to be 24.3% in
Tamilnadu by CRDPP study [3] and 30.2% in Bikaner respectively and a crosssectional study from Lucknow in 2012 showed prevalence of diabetic nephropathy to be 20% [17] .
Another study from Karnataka by Raja Reddy et al. [18] in 2012 had reported the prevalence of diabetic nephropathy as 37.02% (Microalbuminuria was 30.79% in males and 24.46% in females and overt nephropathy was 9.27% in males and 6.73% in females).
The mean duration of diabetes was 8.25 ± 1.98 years in our study. Similar study by Rudberg et al., in a study of adolescents with a mean duration of disease of 10.9 years, found that the duration of disease was an important factor in the overall severity of glomerulopathy [19] .
The duration of diabetes, HbA1c level, Systolic and diastolic blood pressure and serum creatinine values are higher in NGS compared to the DGS variety.
But there was no statistically significant difference between clinical and biochemical parameters in patients with nodular glomerulosclerosis and diffuse glomerulosclerosis.
The mean duration of diabetes was below 10 yr where as the mean age of patients was below 60 yrs suggesting development of nephropathy occurring at much earlier age in the T2DM in India than described in western literature [5] .
The cohurt under study and mean BMI below 25 suggested that obesity is not a deciding factor in T2DM suffering from nephropathy in our population.
Even though majority of patients are in chronic kidney disease stage 3 (CKD stage 3) as per Cr. Clearance the biochemical parameters were worse than expected. (mean Creatinine above 2.5 mg% and serum urea above 80 mg%). This is an observation which is different from that observed in standard literature. The dyslipidemia observed neither revealed low HDLc nor high triglyceride which is classically seen in Indian diabetes. The most important risk factor for development of nephropathy was duration of diabetes followed by hypertension and [24] . Another study by Hirose showed diffuse and nodular lesions in 77.5% 
Conclusions
Nephopathy occurs at a much earlier age in T2DM patients in India and the duration of diabetes resulting in nephropathy is less as compared to the western population. The typically described high triglyceride and low HDLc in Indian diabetics were not found in our study.
We conclude that nephropathy in patients of T2DM mellitus is of two distinctive pattern of glomerular pathology i.e. DGS and NGS. There was little difference between clinical and biochemical parameters in the DGS and NGS groups with respect to age, hypertension, BMI, duration of diabetes, dyslipidemia and glycemic control as reflected by HbA1c levels. Also noteworthy in the findings of this study was the fact that glomerular lesions other than those associated with diabetes were found in only three (3) patients. Hence, coexisting non diabetic renal disease may be associated with diabetic nephropathy in only a few patients with T2DM. Studies evaluating renal Parenchymal changes in T2DM are limited.
Larger studies undertaking Histopathological evaluation of T2DM with Nephropathy will throw more light on NDRD & DN.
